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a b s t r a c tBackground: Motor vehicle crashes, homicide, suicide, and drug abuse are among the leading causes of pregnancy-
associated deaths. To prevent such deaths, identifying women for intervention is required. The universally offered
Florida Healthy Start Prenatal Risk Screen was evaluated to identify women at increased risk for traumatic pregnancy-
associated death.
Methods: Florida’s Enhanced Maternal Mortality Reporting Database for 1999 through 2005 was linked with Florida’s
Healthy Start Prenatal Risk Screen to identify traumatic pregnancy-associated death as the outcome. Distribution of
Healthy Start risk scores among women who died were compared with the screened population. Traumatic death esti-
matesper 100,000birthsweredrawn foreach risk score, alongwithestimatesof the relative risk (RR) of traumaticdeath for
each score. The RR of womenwith scores greater than or equal to 4 were comparedwith the risk of women scoring 0 to 3.
Findings: Almost 20% of the 620,959 women who did not die of traumatic death had a risk score of 0, compared with
only 3% of the 144 women who did die of traumatic death. As risk scores increased, the chance of traumatic deaths
sharply increased. A womanwith a score of 4 had 11.78 times (conﬁdence interval [CI], 4.63–29.69) the risk of traumatic
death compared with a woman with a risk score of 0.
Conclusions: The implementation of prenatal risk screening to identify women at increased risk for traumatic pregnancy-
associated death would help to ensure that policies to reduce infant risk factors also address maternal risk factors.
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Over the last century, maternal mortality has signiﬁcantly
decreased in the United States and in many other countries
(Chang et al., 2003). Although the reduction in rates of maternal
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http://dx.doi.org/10.1016/j.whi.2013.02.002(Hoyert, 2007), maternal deaths from traumatic causes now
account for about 4 6% of all maternal deaths (Mirza, Devine, &
Gaddipati, 2010). Traumatic causes of death include motor
vehicle crashes, homicide, suicide, accidental poisoning, and
other types of injuries. The rate of traumatic deaths among
pregnant and recently pregnant women, combined with the
historical decline in pregnancy-related causes of death, has led to
a shift in the proportion of deaths within this population from
pregnancy-related to traumatic causes (Romero & Pearlman,
2012).
Traumatic causes of death are often excluded from maternal
death reviews because they are not considered to be directly
related to the pregnancy. For this same reason, they are also nots Health. Published by Elsevier Inc.
N.S. Hardt et al. / Women's Health Issues 23-3 (2013) e187–e193e188generally included in standard deﬁnitions and measurements of
maternal mortality. As the proportion of traumatic causes of
maternal death increases, exclusion of these women from
maternal mortality review hinders accurate estimate of risks; it
also delays effective interventions (Horon, 2005; Horon & Cheng,
2011).
Trauma has now emerged as a leading cause of pregnancy-
associated death. One study of deaths among pregnant and
postpartum women in Cook County, Illinois, found that 46%
died from traumatic causes, compared with 32% from
pregnancy-related causes (Fildes, Reed, Jones, Martin, & Barrett,
1992). A similar study in New York City attributed 39% of
pregnancy-associated deaths to trauma (Dannenberg et al.,
1995). A statewide study in Georgia on traumatic pregnancy-
associated death had comparable results, ﬁnding that 35% of
pregnancy-associated deaths were attributable to traumatic
causes (Dietz, Rochat, Thompson, Berg, & Grifﬁn, 1998). Figure 1
displays the top 10 causes of pregnancy-associated death in
Florida, ranked by pregnancy-associated maternal mortality
ratio, for the years 1999 through 2005. The top four causes are
traumatic in nature (Hernandez, Sappenﬁeld, & Burch, 2009). In
Florida, motor vehicle accidents, homicide, accidental
poisoning, and suicide are the leading causes of traumatic
pregnancy-associated death.
Kavanaugh and colleagues recently documented the rela-
tionship between psychosocial risk factors (such as substance
abuse, mental illness, and domestic violence) and traumatic
pregnancy-associated deaths in Virginia (Kavanaugh et al.,
2009). They found that the pregnancy-associated maternal
mortality ratio for women experiencing one or more psycho-
social risk factors was 17.1 deaths per 100,000 live births,
compared with the overall pregnancy-related mortality ratio of
11.8 deaths per 100,000 reported for the U.S. population
between 1991 and 1999 (Chang et al., 2003). Substance abuse
contributed to 29% of all cases, mental illness to 17%, and
domestic violence to 14%. Unintentional injuries, which
included unintentional overdoses and motor vehicle crashes,
were the most common cause of traumatic pregnancy-
associated death among women with one or more risk
factors, followed by homicide and suicide.
The American College of Obstetricians and Gynecologists
(2006) recommends psychosocial screening for all women
seeking prenatal care, regardless of social status, educational
level, or race/ethnicity. Multiple studies on traumatic pregnancy-
associated death also recommend the use of some form of
psychosocial screening as an essential component of compre-
hensive medical care for women both during and afterFigure 1. Top 10 causes of pregnancy-associated death in Florida, excluding natural
causes ranked by maternal mortality ratio.pregnancy (e.g., Krulewitch, Pierre-Louis, de Leon-Gomez, Guy, &
Green, 2001; Martin, Beaumont & Kupper, 2003; Parsons &
Harper, 1999; Shadigian & Bauer, 2005). Many of the psychoso-
cial risk factors associated with adverse fetal and birth outcomes,
such as substance abuse, domestic violence, and mental illness,
are also associated with an increased risk of traumatic
pregnancy-associated death (Behrman & Butler, 2007). In Flor-
ida, there is no standardized screening tool for identifying
women at an increased risk of traumatic pregnancy-associated
death. However, Florida statute requires that all prenatal care
providers offer a risk screen to women at the ﬁrst prenatal care
visit and again at the time of childbirth (Florida Statute 383.14).
This screen includes demographic as well as environmental and
social factors to identify women at risk for preterm delivery
(Table 1).
Florida’s Healthy Start program was created in 1991 by the
state legislature with the goal of reducing preterm birth and
other high-risk conditions. The program provides services to
pregnant women and mothers with newborns that include
mental health care, substance abuse counseling, care coordina-
tion, infant safety education, breastfeeding support, smoking
cessation, and interconceptional care (Clark, Watson, Thompson,
& Sappenﬁeld, 2006). The statute requires obstetric providers to
complete the risk assessment of demographic, environmental,
and psychosocial factors so that women can be referred to
appropriate health, education, and social services. Many of the
risk factors identiﬁed through the use of this screening tool are
also risk factors associated with traumatic pregnancy-associated
death. A risk score of 4 or greater is used by prenatal care
providers to identify women and infants eligible for Healthy Start
services. Services include psychosocial, nutritional, and smoking
cessation counseling. In addition to these services, childbirth
education, breastfeeding education, and parenting education are
delivered through home visitation.
The Florida Department of Health contracts with 33 Healthy
Start Coalitions to administer these services. The coalitions
comprise both public and private providers. Florida’s statewide,
decentralized approach is distinct from the federal Healthy Start
initiative which also started in 1991 and targets speciﬁc
communities with large disparities in infant birth outcomes
(Taylor & Nies, 2012). Three counties in Florida (Hillsborough,
Duval, and Pinellas) have been recipients of federal Healthy
Start funding from the Maternal and Child Health Bureau. An
evaluation of the federal Central Hillsborough County Healthy
Start program in Tampa, Florida, found that program partici-
pants had lower odds of low birth weight and preterm birth
compared with non-participants (Salihu, Mbah, Jeffers, Alio, &
Berry, 2009). This evaluation examined the impact of local
pre- and post-natal risk reduction services to women in four
East Tampa zip codes who had completed the Healthy Start
prenatal risk screen. The present study does not distinguish
women who received Healthy Start services through their
participation in one of Florida’s three federal Healthy Start
initiatives; nor were data available about the type of services
received by Healthy Start-screened women.
Because certain conditions that place a woman at risk for
adverse infant birth outcomes are likely to also put her at risk of
traumatic death, we hypothesized that the prenatal risk screen
might also be useful to identify risk of traumatic pregnancy-
associated death. The purpose of this study was to evaluate the
potential use of the Florida Healthy Start Prenatal Risk Screen as
a tool to identify women at increased risk for traumatic
pregnancy-associated death.
Table 1
Florida Healthy Start Prenatal Risk Screening Factors and Risk Scoring Points
Answers Points
Questions answered by patient
Your age (in years) <18 ¼ 1 point or> 39 ¼ 1 point
Your race Black/White/other Black ¼ 2 points*
Are you married? Yes/No No ¼ 1 point
Have you graduated from high school or received a GED? Yes/No No ¼ 1 point
Your weight before pregnancy. (in pounds) <110 ¼ 1 point
Do you have any problems which prevent you from keeping your health care or social
services appointments?
Yes/No Yes ¼ 1 point
Have you moved more than 3 times in the last 12 months? Yes/No Yes ¼ 1 point
Do you feel unsafe where you live? Yes/No Yes ¼ 1 point
Do you or any member of your household go to bed hungry? Yes/No Yes ¼ 1 point
In the last 2 months, have you used any form of tobacco? Yes/No Yes ¼ 1 point
In the last 2 months, have you used drugs or alcohol (including beer, wine, mixed drinks)? (a) earlier, (b) later,
(c) not at all, (d) no change
Yes ¼ 1 point
If you could change the timing of this pregnancy, would you want it (a) earlier, (b) later,
(c) not at all, or (d) no change
(c) Not at all ¼ 1 point
Questions answered by health care provider
Did patient’s last pregnancy result in a miscarriage, stillbirth, a baby less than 5 1/2
pounds, a baby bornmore than 3 weeks early, or a baby that stayed in the hospital after
the patient went home?
Yes/No Yes ¼ 1 point
Does patient have any illness that requires continuing medical care? Yes (specify illness)/No Yes ¼ 1 point
Trimester of entry at ﬁrst prenatal visit First/second/third Second trimester ¼ 1 point
Points are totaled for each respondent. A total score of 4 or more is considered a positive screening.
* Black race is scored 2 points because the risk of adverse birth outcome (low birth weight <2000 g and preterm delivery <34 weeks) is double that observed in
women of any other race in Florida. In April 2007, Florida revised its Healthy Start Prenatal Risk screen. A copy of the current screen is available at: http://www.doh.state.
ﬂ.us/family/mch/hs/english_prenatal_screen.pdf.
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Cases of pregnancy-associated death were identiﬁed by the
Florida Department of Health’s enhanced maternal mortality
report surveillance system. Four identiﬁcation criteria were used
in an attempt to maximize the identiﬁcation of pregnancy-
associated deaths within the state: 1) The death certiﬁcate
response to the question, “Was the woman pregnant within the
past year?” was marked, “yes”; or 2) the International Classiﬁ-
cation of Diseases, Tenth Revision (ICD-10) code indicated a death
classiﬁed as being owing to causes related to, “Pregnancy,
Childbirth, and the Puerperium” (O00–O99); or 3) there was
a matching fetal birth or death record on ﬁle for the woman
within 365 days before her death; or 4) there was a matching
Healthy Start Prenatal Screen on ﬁle for the woman within 365
days before her death. This method of pregnancy-associated
death identiﬁcation is among the most comprehensive in the
United States (Burch, Noell, Hill, & Delke, 2012; King, 2012).
The next step in the enhanced maternal mortality surveil-
lance system is to review the maternal death certiﬁcates of all
identiﬁed pregnancy-associated deaths and assign them to one
of three categories based on the primary cause and manner of
death. The ﬁrst category, pregnancy-related death, is deﬁned as,
“a pregnancy-associated death resulting from 1) complications
of the pregnancy itself, 2) the chain of events initiated by the
pregnancy that led to death, or 3) aggravation of an unrelated
condition by the physiologic or pharmacologic effects of the
pregnancy that subsequently caused death” (Watson, Thompson,
Burch, & Sappenﬁeld, 2008, p. 3). The second category, possible
pregnancy-related death, is deﬁned as, “a pregnancy-associated
death where determination of the death could not be conclu-
sively classiﬁed as either related or not related to the pregnancy”
(Ibid). The third category, not pregnancy related, is deﬁned as,
“the death of a woman, while pregnant or within one year of
termination of pregnancy, from a cause deemed unrelated to
pregnancy” (Ibid).Traumatic pregnancy-associated deaths are not typically
abstracted for review by the multidisciplinary maternal
mortality surveillance team. The Florida Department of Health
provided the Family Data Center at the University of Florida
with a ﬁle containing information on traumatic pregnancy-
associated deaths that occurred between the years of 1999
and 2005.
Data on the Healthy Start Prenatal Risk Screen was requested
from the Florida Department of Health for this study. During the
study period, there were 1,542,055 births. Of those, 404,788
women did not have a recorded screen, leaving 1,137,267 women
screened. Reasons women were not screened included lack of
prenatal care, refusing the offered screening test, and provider
not offering the screen at the prenatal visit or at the time of birth.
In cases of successive deliveries by the same woman during the
study period, only the most recent screen was retained, leaving
674,875 screens. This nonduplication of cases was intended to
capture the screens performed closest to the time of maternal
death, thereby maintaining a consistent methodology of one
observation per death. Records with missing values on any
Healthy Start risk screen question were deleted (n ¼ 53,772),
leaving 621,103 complete records for analysis. Table 2 compares
the proportions of sociodemographic characteristics among
women who were and were not screened.
The traumatic pregnancy-associated death data set was then
linked with the Healthy Start Prenatal Risk Screen data set to
identify women who had died of traumatic causes within 1 year
of the termination of their pregnancy. The unmatched records
and records with invalid social security numbers (n ¼ 142,747)
were linked, allowing for 60% of previously unmatched records
to be linked based on multiple matching entries on common
demographic ﬁelds such as date of birth, race, and zip code. A
traumatic death indicator was then created within the Healthy
Start Prenatal Risk Screen data set to allow for the identiﬁcation
of traumatic death as an outcome. Table 3 compares the
proportions of sociodemographic characteristics among Healthy
Table 2
Comparison of Women Who Delivered in Florida, 1999–2005: Screened and Not
Screened by Healthy Start
















Not married 46.5 29.3
Maternal education*
High school graduatedyes 39.5 53.0
High school graduatedno 60.5 47.0
* Indicates chi-square test determined that the proportions in the levels of the
demographic characteristic were statistically different in the two groups.
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women who died traumatically.
The Healthy Start Prenatal Risk Screen score was calculated
for each woman by summing the points recorded for the 15 risk
factors. Black race is scored 2 points because the risk of adverse
birth outcome (low birth weight [<2,000 g] and preterm
delivery [<34 weeks]) is double that observed in women of any
other race in Florida (Simmons, Thompson, & Graham, 2003).
With Black race receiving 2 points, the highest possible score is
16. No subjects had scores more than 13 and no traumatic deaths
were observed among women who scored 10 or more.
Comparison of groups was therefore restricted to subjects with
scores less than or equal to 9. The number of traumatic
pregnancy-associated deaths per 100,000 at risk was estimated
for each of the 10 risk groups corresponding to scores 0 to 9.
Relative risks (RR) alongwith their conﬁdence intervals (CI) were
estimated for comparing risks between the following subgroups:
1) Pregnant women in each of the nine risk groups with risk
scores between 1 and 9 were compared with those with riskTable 3
Comparison of WomenWho Died Traumatically in Florida, 1999–2005: Screened



























Records received from the Florida Department of Health’s enhanced maternal
mortality report surveillance system did not contain information about dece-
dents’ race.
* Indicates chi-square test determined that the proportions in the levels of the
demographic characteristic were statistically different in the two groups.score 0; 2) pregnant women in each of the nine risk groups were
compared with those in the next lower risk group; and 3)
pregnant women with risk scores of 4 or higher were compared
with those with risk scores of 0 to 3. Those RRs were compared
with the current use of this screen to identify risk of adverse fetal
and infant outcomes. CIs were calculated at the 95% conﬁdence
level using the delta method for estimating the standard errors
(Agresti, 1990). This study was approved by the Institutional
Review Boards of the Florida Department of Health and the
University of Florida.Results
Between 1999 and 2005, there were 620,959 women who
completed the Healthy Start Prenatal Risk Screen and 144
experienced a pregnancy-associated traumatic death. Figure 2
shows contrasting distributions of screen scores for women
who suffered traumatic death versus women who did not.
Almost 20% of the 620,959 women who did not die of trau-
matic death had a risk score of 0, compared with only 3% of the
144 women who did die of traumatic death. Fifty-six percent
of the women who died of trauma had a risk score greater than
or equal to 4, compared with 28% of women who did not die of
trauma. Figure 3 shows an increase in predicted traumatic
deaths per 100,000 births and a corresponding increase in RR
as Healthy Start Risk Scores increase. Table 4 shows the
number of predicted pregnancy-associated traumatic deaths
per 100,000 births for risk scores between 0 and 9. For
example, among 100,000 pregnant women with a risk score of
4, we can expect 47.88 traumatic deaths (CI, 45.59–50.28). The
graph in Figure 3 shows a dramatic increase in predicted
traumatic deaths per 100,000 births as Healthy Start Risk
Scores increase.
Because a risk score of 4 is an important cutoff for referral to
services, we show in Table 5 that a woman with a score of 4 has
11.78 times (CI, 4.63–29.69) the risk of traumatic death
compared with a woman with a risk score of 0. Table 6 shows
that the estimated RR and its 95% CI for a pregnant woman with
a given score (s) compared with a woman with the next lower
score (s  1). With a score of 4, a woman has a predicted risk of
traumatic death 1.79 times that of a woman with score of 3 (CI,
1.11–2.89).
The RR of pregnancy-associated traumatic death for a preg-
nant woman with risk score of 4 or more was calculated to be
3.27 (CI, 2.35–4.56) compared with women who scored 0 to 3.
This RR is nearly double that reported for a Healthy Risk PrenatalFigure 2. Distribution of risk scores on the healthy start prenatal screen.
Figure 3. Predicted traumatic deaths per 100,000 births and corresponding relative
risk.
N.S. Hardt et al. / Women's Health Issues 23-3 (2013) e187–e193 e191Risk Screen of 4 or greater to predict adverse birth outcome
(RR, 1.77; Clark & Thompson, 2004).
In addition to its efﬁcacy in identiﬁcation of risk for infant
mortality (Florida Department of Health, 2010) and low birth
weight (Thompson, 2011), the Florida Healthy Start screen
seems to be useful for the identiﬁcation of women at increased
risk of traumatic death. It is likely that, because this screen
includes similar questions to prenatal risk screens used in
other states, the ﬁndings from this study may be generalized to
other providers whose screens assess the 15 risk factors named
herein.
Discussion
The strength of this study is that it uses a large, administrative
dataset to analyze an instrument that is required by statute to be
used to screen every pregnant woman. A limitation of the study
is that it is retrospective, and beneﬁts to women of interventions
resulting from the screening are speculative. It is currently
unknown to what extent interventions intended to reduce
prematurity also have beneﬁcial effects on mothers’ risks of
traumatic death. Indeed, because the services provided to
eligible mothers vary depending on capacity of local service
providers, it is a limitation of this study to associate any speciﬁc
service provided to women with their outcome in terms of
maternal death.
Pregnancy-associated traumatic death is a rare event. In
Florida, the incidence is 24 traumatic deaths per year on average.
Although not all women participate, Medicaid beneﬁciaries are
more likely to complete the Healthy Start Screen (Florida
Department of Health, 2007). However, the highest risk group
of alldwomen who deliver without receiving any prenatal
caredwere, by deﬁnition, unscreened.
A comparison of the proportions in the sociodemographic
characteristics of women who were screened and not screened
indicated that the two groups differed in their sociodemographic
characteristics (Table 2). Women who were not screened were
less likely to be teenagers, more likely to be married, and more
likely to be high school graduates. Then, a comparison of the
proportions in the sociodemographic characteristics of
unscreened and screened women who died of trauma revealedTable 4
Predicted Number of Traumatic Deaths per 100,000 Pregnancies and 95% Conﬁdence
Risk Score 0 1 2 3
No. of deaths 4.09 9.17 18.27 26.76
Upper conﬁdence limit 6.05 11.15 20.15 28.63
Lower conﬁdence limit 2.76 7.54 16.56 25.01the same differences. Unscreened women suffering traumatic
death were less likely to be teenagers, more likely to be married,
and more likely to be high school graduates.
Although all women in Florida are offered the Healthy Start
Screen, providers are more likely to obtain patient permission
to screen when they perceive that women would qualify for
and beneﬁt from Healthy Start services. These ﬁndings illus-
trate the importance of universal screening for risk. Providers
cannot tell by looking at their patients who might beneﬁt from
screening and services. Indeed, it is interesting to speculate
whether some of the unscreened women’s deaths might have
been prevented if referral for Healthy Start services had been
made.Implications for Practice and Policy
A majority of pregnant and postpartum women are seen
repeatedly by doctors or other healthcare professionals during
the course of their pregnancy and in the postpartum period.
These visits create a unique opportunity for the detection of risk
factors and subsequent, appropriate interventions to reduce
them. Intimate partner violence, prescribed or recreational drug
use or misuse, motor vehicle safety including use of seat belts
and avoiding texting and driving are potential issues that could
be addressed during prenatal and postpartum care. The imple-
mentation of prenatal risk screen to also identify women at
increased risk for traumatic pregnancy-associated death would
help to ensure that appropriate referrals are made for the
protection of both mother and baby.
Women in Florida who score 4 or more on the Healthy Start
Prenatal screen are offered home visitation services by a nurse.
Acceptance of offered services is not required, but those who
do accept receive a series of visits where health and social
needs are addressed. Although it is unknown whether services
offered in hopes of improving infant outcomes actually
improved maternal outcomes, it is plausible that involvement
in prenatal health promotion activities lowers the risk of
traumatic death. For example, women who do not feel safe at
home are further screened and referred for services if they are
victims of intimate partner violence. Intimate partner violence
threatens the well-being of infant and mother equally. Women
needing safe housing may be assisted in relocating to housing
for which they qualify. Safer housing for infants is likely to
beneﬁt mothers as well. Women with insufﬁcient food to meet
their families’ nutritional needs receive assistance and
encouragement to breastfeed. Women with medical compli-
cations of pregnancy receive support ensuring access to
follow-up visits and recommended therapies. Women who
smoke are assisted with access to smoking cessation support.
Most important, at-risk women develop a relationship with
the home visitation provider.
The strength of the Healthy Start program resides in the
trusting relationship built between a nonjudgmental provider
and client or patient. When developed, a strong and long-Interval
4 5 6 7 8 9
47.88 30.35 49.07 71.84 126.14 215.05
50.28 34.58 57.77 95.03 205.78 571.79
45.59 26.63 41.68 54.31 77.33 80.88
Table 5
Relative Risks and 95% Conﬁdence Intervals for Subjects in Speciﬁed Risk Categories Compared with Zero
Healthy Start Score 1 2 3 4 5 6 7 8 9
Relative risk 2.24 4.47 6.55 11.78 7.43 12.01 17.58 30.87 52.63
Upper conﬁdence limit 6.57 11.91 16.92 29.69 20.44 34.09 55.39 114.92 270.96
Lower conﬁdence limit 0.77 1.68 2.54 4.63 2.7 4.23 5.58 8.29 10.22
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health measures that may reduce pregnancy-associated
maternal mortality owing to trauma. Historically, these rela-
tionships were created between the patient/client and the
provider during a home visit, but equally effective relation-
ships may be created at other sites, such as work, faith-based
institutions, or community centers. Because Healthy Start
services continue after the baby is born, the provider may
model parenting behavior to the beneﬁt of the mother and
other family members. The provider can also be vigilant in
assessing for postpartum depression (which may lead to
accidental drug overdose or suicide). Risk reduction services
could be expanded to include educational interventions that
may limit the possibility of traumatic injury to mothers. For
example, providers can remind mother to fasten her seatbelt,
use a child car seat, and avoid cell phone or text messaging
while driving. The provider may also provide counseling on the
dangers of drinking and driving, or getting into a car with an
impaired driver. These safety reminders could also become
part of ofﬁce care delivered during pregnancy and postpartum
visits.
Physicians and other women’s health professionals are
a vital link to resources such as Healthy Start. If the results of
the Healthy Start screen became an additional vital sign
recorded at the ﬁrst prenatal visit, addressing the social
determinants of health would become an essential part of
women’s health care (Halfon, Larson, & Russ, 2010). Obstetric
visits can and often do extend beyond medical care to address
underlying psychosocial issues and risks. In the case of preg-
nant women, some traumatic pregnancy-associated deaths
may be preventable if providers are aware of the double utility
of the Florida Health Start Prenatal Risk Screen. Programs and
policies that currently focus on infant outcomes could, in the
future, address more broadly the life course outcomes of
women and children. Because the Healthy Start Prenatal Risk
Screen has elements that identify both mother and infant at
risk for premature mortality, the overlap in risk factors is
noteworthy. Indeed, a second instrument to assess maternal
risk of traumatic death is likely not required.
Because the Affordable Care Act has created a set of
prevention and screening measures that will be available to all
women in the future and will be covered by insurance plans,
more women will undergo intimate partner violence screening
at their health care visits. This screening could include other
social risk factors as covered by the Healthy Start ScreenTable 6
Estimated Relative Risks (RR) and 95% Conﬁdence Intervals for Comparing
Subjects in Speciﬁc Risk Categories
Risk Score 1 2 3 4 5 6 7 8 9
RR (s:s-1) 2.24 1.99 1.46 1.79 0.63 1.62 1.46 1.76 1.79
Lower conﬁdence limit 0.77 0.93 0.83 1.11 0.35 0.76 0.58 0.51 0.31
Upper conﬁdence limit 6.57 4.26 2.59 2.89 1.15 3.45 3.72 5.99 9.28without adding unduly to the length of the screening
encounter, redoubling the value of the screening and allowing
for appropriate referral and intervention.Acknowledgments
The authors thank staff members of the Florida Department
of Health, Bureau of Community Health Assessment for
approving the use of andmaking available birth vital records and
Healthy Start screens for this research: Deborah Burch, Karen
Freeman, Meade Grigg, JoAnne Steele; and staff of the Ofﬁce of
Reproductive Health who commented on an early version of this
paper: Sheronika Denson, William Sappenﬁeld, Erin Sauber-
Schatz, and Dan Thompson.
The authors also thank colleagues at the University of Florida
who met regularly to review early versions of this paper: Erik W.
Black, Onyekachukwu Osakwe, PV Rao, and Lindsay Thompson.
Especially helpful were insights provided by Karen E. Harris,
President of North Florida Women’s Physicians of Gainesville,
LLC.References
Agresti, A. (1990). Categorical data analysis. New York: Wiley-Interscience.
American College of Obstetricians and Gynecologists. (2006). ACOG Committee
Opinion No. 343: Psychosocial risk factors: Perinatal screening and inter-
vention. Obstetrics and Gynecology, 108(2), 469–477.
Behrman, R. E., & Butler, A. S. (Eds.). (2007). Preterm birth: Causes, consequences,
and prevention.. Washington, DC: National Academies Press.
Burch, D., Noell, D., Hill, W. C., & Delke, I. (2012). Pregnancy-associated mortality
review: The Florida experience. Seminars in Perinatology, 36(1), 31–36.
Chang, J., Elam-Evans, L. D., Berg, C. J., Herndon, J., Flowers, J., Seed, K. A., et al.
(2003). Pregnancy-related mortality surveillancedUnited States, 1991–1999.
Morbidity and Mortality Weekly Report, 52(2), 1–8.
Clark, C., & Thompson, D. (2004). Factors associated with offer rates for Florida’s
Healthy Start prenatal screen: An analysis of the 2001 delivery cohort.
Retrieved August 20, 2012, from http://www.doh.state.ﬂ.us/Family/mch/
docs/pdf/PrenatalScreen.pdf
Clark, C., Watson, A., Thompson, D., & Sappenﬁeld, W. (2006). Maternal char-
acteristics of women who are screened and referred to the Florida Healthy
Start Prenatal Program based on factors other than prenatal screen risk
score. Retrieved August 20, 2012, from http://www.doh.state.ﬂ.us/Family/
mch/docs/BOOF_White_Paper.pdf
Dannenberg, A. L., Carter, D. M., Lawson, H. W., Ashton, D. M., Dorfman, S. F., &
Graham, E. H. (1995). Homicide and other injuries as causes of maternal
death in New York City, 1987 through 1991. American Journal of Obstetrics
and Gynecology, 172(5), 1557–1564.
Dietz, P. M., Rochat, R. W., Thompson, B. L., Berg, C. J., & Grifﬁn, G. W. (1998).
Differences in the risk of homicide and other fatal injuries between post-
partum women and other women of childbearing age: Implications for
prevention. American Journal of Public Health, 88(4), 641–643.
Fildes, J., Reed, L., Jones, N., Martin, M., & Barrett, J. (1992). Trauma: The leading
cause of maternal death. Journal of Trauma, 32(5), 643–645.
Florida Department of Health. (2007). Florida Healthy Start Prenatal Risk Screen.
Retrieved August 20, 2012, from http://www.doh.state.ﬂ.us/family/mch/hs/
english_prenatal_screen.pdf
Florida Department of Health. (2010). Healthy Start fact sheet. Retrieved
August 20, 2012, from http://www.doh.state.ﬂ.us/family/mch/hs/hs_
factsheet_2_10.pdf
Florida Statute 383.14. Screening for metabolic disorders, other hereditary and
congenital disorders, and environmental risk factors. Retrieved August 20,
2012, from http://www.lawserver.com/law/state/ﬂorida/statutes/ﬂorida_
statutes_383-14
N.S. Hardt et al. / Women's Health Issues 23-3 (2013) e187–e193 e193Halfon, N., Larson, K., & Russ, S. (2010). Why social determinants? Healthcare
Quarterly, 14(1), 8–20.
Hernandez, L., Sappenﬁeld, W. M., & Burch, D. (2009). Florida’s pregnancy-
associated mortality review 2009 update. Retrieved August 20, 2012, from
http://www.doh.state.ﬂ.us/Family/mch/pamr/2009_PAMR_Update.pdf
Horon, I. L. (2005). Underreporting of maternal deaths on death certiﬁcates and
the magnitude of the problem of maternal mortality. American Journal of
Public Health, 95(3), 478–482.
Horon, I. L., & Cheng, D. (2011). Effectiveness of pregnancy check boxes on death
certiﬁcates in identifying pregnancy-associated mortality. Public Health
Reports, 126(2), 195–200.
Hoyert, D. L. (2007). Maternal mortality and related concepts. Vital Health
Statistics, 3(33), 1–13.
Kavanaugh, V. M., Fierro, M. F., Suttle, D. E., Heyl, P. S., Bendheim, S. H., &
Powell, V. (2009). Psychosocial risk factors as contributors to pregnancy-
associated death in Virginia, 1999–2001. Journal of Womens Health (Larch-
mont), 18(7), 1041–1048.
King, J. C. (2012). Maternal mortality in the United StatesdWhy is it important
and what are we doing about it? Seminars in Perinatology, 36(1), 14–18.
Krulewitch, C. J., Pierre-Louis, M. L., de Leon-Gomez, R., Guy, R., & Green, R.
(2001). Hidden from view: Violent deaths among pregnant women in the
District of Columbia, 1988–1996. Journal of Midwifery and Womens Health,
46(1), 4–10.
Martin, S. L., Beaumont, J. L., & Kupper, L. L. (2003). Substance use before and
during pregnancy: Links to intimate partner violence. American Journal of
Drug Alcohol Abuse, 29(3), 599–617.
Mirza, F. G., Devine, P. C., & Gaddipati, S. (2010). Trauma in pregnancy: A
systematic approach. American Journal of Perinatology, 27(7), 579–586.
Parsons, L. H., & Harper, M. A. (1999). Violent maternal deaths in North Carolina.
Obstetrics and Gynecology, 94(6), 990–993.
Romero, V. C., & Pearlman, M. (2012). Maternal mortality due to trauma. Semi-
nars in Perinatology, 36(1), 60–67.
Salihu, H. M., Mbah, A. K., Jeffers, D., Alio, A. P., & Berry, L. (2009). Healthy Start
program and feto-infant morbidity outcomes: Evaluation of program effec-
tiveness. Maternal and Child Health Journal, 13(1), 56–65.
Shadigian, E., & Bauer, S. T. (2005). Pregnancy-associated death: A qualitative
systematic review of homicide and suicide. Obstetrical and Gynecological
Survey, 60(3), 183–190.
Simmons, M., Thompson, D., & Graham, C. (2003). An evaluation of the Healthy
Start Prenatal Screen 1998 birth cohort. Retrieved August 20, 2012, from
http://www.doh.state.ﬂ.us/Family/mch/docs/prenatal_screen.pdf.Taylor, Y. J., & Nies, M. A. (2012). Measuring the impact of outcomes of maternal
child health federal programs. Maternal and Child Health Journal. Jun 23.
[Epub ahead of print].
Thompson, D. (2011). Healthy Start Prenatal Screening: Preterm birth and low birth
weight percentages by screening score. Retrieved August 20, 2012, fromhttp://
www.doh.state.ﬂ.us/Family/mch/docs/HealthyStartPrenatalScreeningrates09-
27-11revised04-02-12.pdf.
Watson, A., Thompson, D., Burch, D., & Sappenﬁeld, B. (2008). Pregnancy-related
mortality report, Florida 1999–2005. Tallahassee: Florida Department of
Health.
Author Descriptions
Nancy S. Hardt, MD, is Professor of Pathology and Obstetrics-Gynecology at
the University of Florida College of Medicine, and is a member of Florida’s
Pregnancy-Associated Mortality Review team.
Jessica Eliazar, MPH, is currently Service Delivery manager for Truven Health
Analytics, Ann Arbor, Michigan.
Martha Burt, MD, is Assistant Professor of Pathology at the University of Florida
College of Medicine and District 8 Medical Examiner.
Rajeeb Das, MSPH, is Senior Program Evaluator, Ofﬁce of Institutional Planning and
Research, University of Florida, Gainesville, Florida.
William P. Winter, MPH, is Coordinator of Eighth Judicial Circuit of Florida Domestic
Violence Fatality Review Team.
Heidi Saliba, BA, is Research Coordinator for Ped-I-Care and the Division of General
Pediatrics, University of Florida.
Jeffrey Roth, PhD, is Research Professor of Pediatrics at the University of Florida and
Program Director of the Family Data Center.
